. Excitation spectrum for NBD/nanoparticle complex in water (λ em =530nm) . The quantum yield can be described as follows:
Where Φ s is the fluorescence quantum yield of the standard (rhodamine B in ethanol, 0.65, 25°C) [2] , To determine the quantum yield of NBD in nanoparticle system, we first need to measure the actual absorbance of NBD (at 490 nm) in nanoparticle system. Since the NBD/nanoparticle complex dispersion exhibits relatively strong light scattering effect (as shown in Figure S5 ), to eliminate the error caused by light scattering effect, we also measured the absorption spectrum for the neat nanoparticles (with neither NBD nor spiropyran), and the actual absorbance value for NBD at 490nm can be obtained by the deduction of the absorbance of neat nanoparticle dispersion at 490nm from the apparent absorbance value of NBD/neat nanoparticle dispersion.
The Φ D of NBD in nanoparticle system was calculated to be 0.68. Experimental energy transfer efficiencies (E ) given in Table 2 (main text) were calculated from E = 1-I /I 0 , where I 0 is the fluorescence intensity of NBD/spiropyran-containing nanoparticle complex upon visible light irradiation; I is that upon UV irradiation.
Calculation of the Förster radii (R0)
[
Calculation of the average distance between spiropyran moieties
Assuming that the distribution of spiropyran moieties in the whole nanoparticle core is homogeneous, a sphere occupied by a spiropyran molecule can be defined by its diameter D SP , which corresponds to the distance between two spiropyran moieties. As the volume occupied by the spiropyran molecules contained in polymer matrix is the volume of one nanoparticle, one can write This calculation assumes all monomers are polymerized and the density of PMMA core is 1.19g/cm 3 . The calculated values are given in Table 2 (main text).
Fluorescence intensities recorded upon UV and visible light irradiation for
repeated cycles. 
